Dasatinib, a multi-kinase inhibitor increased radiation sensitivity by interfering with nuclear localization of epidermal growth factor receptor and by blocking DNA repair pathways.
Although inhibition of epidermal growth factor receptor (EGFR) signaling during radiation led to improvement of tumor control and survival, novel strategies are needed to further improve the outcome of patients with locally advanced head and neck carcinoma. Because EGFR is known to interact with c-Src kinases, the present study investigated dasatinib (BMS-354825), an inhibitor of c-Src kinases, for its efficacy in enhancing radiosensitivity of human head and neck squamous cell carcinomas (HNSCC) in vitro and examined the underlying mechanisms for this effect. Six HNSCC lines were exposed to dasatinib, radiation, or both, and assessed for c-Src and EGFR expression, cell survival and colony forming ability. Among these cell lines, HN-5 and FaDu lines were analyzed for induction of apoptosis, cell cycle re-distribution and for nuclear localization of EGFR, γ-H2AX and 53BP1 proteins. Immuno-precipitation and Western blots were performed to analyze the levels and binding of proteins involved in cell survival, apoptosis and DNA repair pathways. Suppression of c-Src by siRNA and subsequent clonogenic assay was performed in HN-5 cells. All six HNSCC lines that were examined expressed high levels of c-Src. Two (HN-5 and MDA-183) expressed higher levels of EGFR than other lines. Dasatinib suppressed cell survival of all cell lines tested independent of c-Src or EGFR levels but enhanced the radiosensitivity of HN-5 and MDA-183. HN-5 and FaDu were analyzed further. Dasatinib suppressed phosphorylation of c-Src in both cell lines, but decreased repair of radiation-induced DNA damage in HN-5 cells only as evidenced by suppression of c-Abl and Nbs-1 activity, inhibition of the association between c-Src and EGFR or Her-2, prolongation of nuclear γ-H2AX and 53BP1 foci and inhibition of EGFR nuclear localization and its association with DNA-PKcs. Finally, partial suppression of c-Src resulted in a small increase in HN-5 cell radiosensitivity. Our data demonstrate that dasatinib induces apoptosis and blocks DNA repair in EGFR-expressing HNSCC cells and improves radiotherapy outcome. These findings warrant further investigation using in vivo tumor models for potential translation into clinical testing.